Metabolism and DNA damage induced by 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone in fetal tissues of the Syrian golden hamster.
The nicotine derived N-nitrosamine 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) is a potent respiratory tract carcinogen in adult Syrian golden hamsters. In this study, the metabolism and genotoxicity of NNK was investigated in fetal hamster trachea and lung tissues. Fetal lung and tracheal explants were cultured in vitro with [5-3H]NNK, and metabolites released into the culture medium were assayed by high-performance liquid chromatography-scintigraphy. Activation of NNK by alpha-carbon hydroxylation and deactivation by pyridine N-oxidation increased from Day 12 to 15 of fetal development. In lung tissues, at Day 12 of fetal development, carbonyl reduction of NNK to 4-(methylnitrosamino)-1-(3-pyridyl)butan-1-ol was the major metabolic pathway. When adult and fetal lung explants were cultured in vitro with [methyl-3H] NNK, explant DNA was methylated at the O6- and N-7 guanine sites. When hamsters were injected i.p. with NNK (0-200 mg/kg) on Day 14 of gestation, chromosome aberrations were observed in epithelial cells established from lung and tracheal explant outgrowths. Most aberrations in lung and tracheal cells were of chromatid types. High frequency of chromatid exchange was observed in tracheal cells. After injection of NNK (200 mg/kg) to 14-day pregnant hamsters, NNK was detected in lung (0.39 +/- 0.16 nmol/mg), placenta (0.72 +/- 0.48 nmol/mg protein) and amniotic fluids (34.07 +/- 7.62 nmol/ml). These results demonstrated that NNK can cross the placental barrier in pregnant hamsters and be activated to genotoxic intermediates in tracheal and lung tissues and suggest that NNK is a transplacental carcinogen in this species.